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Introduction: Colonic pouches have been used for 20 years to
provide reservoir function after reconstructive proctectomy for rec-
tal cancer. More recently coloplasty has been advocated as an
alternative to a colonic pouch. However there have been no long-
term randomized, controlled trials to compare functional outcomes
of coloplasty, colonic J-Pouch (JP), or a straight anastomosis (SA)
after the treatment of low rectal cancer.
Aim: To compare the complications, long-term functional outcome,
and quality of life (QOL) of patients undergoing a coloplasty, JP, or
an SA in reconstruction of the lower gastrointestinal tract after
proctectomy for low rectal cancer.
Methods: A multicenter study enrolled patients with low rectal
cancer, who were randomized intraoperatively to coloplasty (CP-1)
or SA if JP was not feasible, or JP or coloplasty (CP-2) if a JP was
feasible. Patients were followed for 24 months with SF-36 surveys
to evaluate the QOL. Bowel function was measured quantitatively
and using Fecal Incontinence Severity Index (FISI). Urinary func-
tion and sexual function were also assessed.
Results: Three hundred sixty-four patients were randomized. All
patients were evaluated for complications and recurrence. Mean age
was 60 �12 years, 71% were male. Twenty-three (7.4%) died within
24 months of surgery. No significant difference was observed in the
complications among the 4 groups. Two hundred ninety-seven of

364 were evaluated for functional outcome at 24 months. There was
no difference in bowel function between the CP-1 and SA groups. JP
patients had fewer bowel movements, less clustering, used fewer
pads and had a lower FISI than the CP-2 group. Other parameters
were not statistically different. QOL scores at 24 months were
similar for each of the 4 groups.
Conclusions: In patients undergoing a restorative resection for low
rectal cancer, a colonic JP offers significant advantages in function
over an SA or a coloplasty. In patients who cannot have a pouch,
coloplasty seems not to improve the bowel function of patients over
that with an SA.

(Ann Surg 2007;246: 481–490)

The emphasis of surgery for low rectal cancers has under-
gone a distinct change from the oncologic importance of

complete excision, adding a focus on a good functional result
and the importance of maintaining quality of life (QOL).
Since the late 1960s,1,2 when the colonal anastomosis were
first described, surgeons have strived to balance a good onco-
logical outcome with QOL. These efforts are exemplified by use
of the circular stapler,3 definition of minimal safe margins,4–6

total mesorectal excision,7 and neoadjuvant therapy.
Lazorthes et al8 and Parc et al9 described the colonic

J-pouch (JP) as an addition to the technique of coloanal
anastomosis aimed at providing the reservoir function that is
lacking in a straight coloanal anastomosis (SA). The pouch
works by providing a segment of bowel with no functional
peristalsis. Although functional outcome improved after a JP
there existed evacuation difficulty10,11 that was resolved to
some extent by defining the optimal length of a JP12 and level
of anastomosis where a reservoir function has an advantage.13

Studies of patients with a colonic JP compared with an SA
have shown that the antiperistaltic or reservoir capability of
the colonic JP gave a better functional outcome in the short
term.10,14,15 However urgency of defecation with the JP has
not shown to be decreased by any study.3,12,14,16
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Not all patients can have a JP incorporated into a
coloanal anastomosis. Limitations to the construction of a JP
include a narrow pelvis, a bulky mesentery or large appen-
dices epiploicae, mucosectomy, insufficient colonic length, or
extensive diverticular disease.17 In such patients, coloplasty
has been suggested as an alternative.

Z’Graggen18 and his group first described the colo-
plasty pouch in a porcine model. This followed its introduc-
tion in clinical practice.19,20 The coloplasty pouch is a way of
providing a reservoir without the bulk or the loss of length of
a JP. Thus, it could potentially fit in a narrow pelvis or when
the mesocolon was fat laden and bulky. The exit conduit from
the coloplasty reservoir could fit/traverse the anal sphincters
as far as an SA can. When the coloplasty pouch was com-
pared with the JP in some randomized, controlled trials
(RCT), and limited RCT, it showed results comparable to the
JP21,22 and superior to the SA.23 However, no randomized
trial has prospectively compared the functional outcome of all
3 procedures.

Other procedures described in the quest for achieving a
good functional outcome have been the side to end coloanal
anastomosis,24,25 which has been shown to have a similar
outcome to the JP.

The purpose of this prospective RCT was to compare
the functional outcome and QOL of patients who undergo a
coloanal anastomosis with or without a reservoir for low
rectal cancer and to study the complications that occur.

PATIENTS AND METHODS
A prospective randomized controlled multicenter trial

was designed to enroll patients undergoing sphincter saving
surgery for low rectal cancer. Six sites from the United States,
3 European, and 1 Australian site enrolled patients, after
obtaining approval from their local institutional review board
and ethics committee. The period of enrollment began in
November 2000 and ended in June 2004.

The inclusion criteria were patients younger than 80
years, with a resectable low rectal cancer, where a coloanal
anastomosis could be accomplished, which would lie within
0 to 4 cm of the dentate line. Exclusion criteria included
metastatic disease, synchronous or metachronous colon
cancer, previous colectomy, inflammatory bowel disease,
pelvic radiation for other malignancies, and patients who
were unable to complete or comprehend the preoperative
questionnaire.

The enrollment was carried out by the surgeon or
research personnel, and study-specific education was admin-
istered. After informed consent, patients were asked to fill out
the preoperative questionnaires, which included the SF-36
QOL form, a urinary and bowel questionnaire, which in-
cluded the American Society of Colon and Rectal Surgeon’s
fecal incontinence severity index (FISI), and a sexual func-
tion questionnaire, which was gender specific and used the
Sexual Health Inventory for Men. Demographic details, pre-
operative assessment, intraoperative details, and complica-
tions were uniformly recorded on a datasheet that was sent to
all the sites.

Randomization was carried out after oncologically ac-
ceptable resection, and confirmation of the feasibility of a
coloanal anastomosis. A standard surgical technique was
used, including total mesorectal excision, an intended mini-
mal distal clearance margin of 2 cm and a loop ileostomy,
which was intended to be closed within 3 months unless it
was delayed because of unforeseen complications or adjuvant
chemotherapy. The JP was standardized to a 5-cm length and
the coloplasty pouch to 8 to 10 cm length with an exit limb
that would measure 4 to 6 cm in length. Randomization was
carried out by envelopes that were sequentially numbered and
were prepared by the Department of Biostatistics and Epide-
miology at the Cleveland Clinic Foundation, Cleveland,
Ohio. These were sent to the participating centers in batches
of 5 as patients were enrolled.

Patients were grouped after a low anterior resection was
carried out, to either a JP eligible group or a JP ineligible
group. The JP eligible group was one in which creation of a
JP was technically feasible. These patients were randomized
to receive either a JP or a coloplasty (CP-2). When it was
established that a JP was not advisable in a specific patient,
the patient was assigned to the JP ineligible group and
randomized to receive either an SA or a coloplasty pouch
(CP-1). The technique of the anastomosis (handsewn or
stapled) was left to the discretion of the individual surgeon.
Measurements of the level of anastomosis from the dentate
line and the length of the JP and coloplasty pouch were taken
intraoperatively. Other intraoperative details that were also
recorded included tumor mobility, dissection plane with re-
spect to the fascia of Denonvilliers, if any lysis of adhesions
was carried out, other procedures that were performed, esti-
mated blood loss, and use of antiadhesive products. The
patients’ postoperative course was monitored, and the inci-
dence and treatment of intraoperative and postoperative com-
plications were recorded by the primary investigators at each
site. Patients filled out questionnaires similar to those filled
out at the preoperative screening visit at 4, 8, 12, and 24
months from the date of surgery. The only difference in the
postoperative questionnaire was that the female sexual func-
tion questionnaire asked the same questions as those asked
preoperatively, but asked for a comparison to the preopera-
tive status for each question. Patients who had a delayed
ileostomy closure had their forms marked as preileostomy
closure. The data was collected from all sites and stored in a
database created for this study at the Cleveland Clinic Foun-
dation. Investigator meetings were held annually to make
sure all sites kept to the standard set for data collection,
adherence to the protocol, and setting quality checks for the
data. Analyses were performed by the biostatistician using R
version 2.3.1 (www.R-project.org).

Sample Size Calculation
Power and sample size calculations were performed

during the design of the study for the bowel movement and
SF-36 outcomes. Assumed standard deviations for bowel
movement frequencies were approximated by the square root
of mean values, as in the case of Poisson distributions. SF-36
scores were assumed to have a standard deviation no more
than 10 points, as in the general population. It was estimated
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the study would be balanced between JP eligible and ineli-
gible patients, and balanced between randomized groups
within them. It was determined that a total sample size of N �
288 patients would then provide at least 80% power for
comparisons of randomized groups with respect to mean
bowel movements at � � 0.05 when true mean differences
were 0.9 bowel movements or higher. Differences between
randomized groups of at least 6 points in mean SF-36 scores
would be detected with at least 95% power when compared at
� � 0.05 with total N � 288. The study concluded with an
imbalance of 70% JP eligible patients, resulting in less
statistical power than anticipated within the JP ineligible
cohort. As a result, observed group differences of similar
magnitudes in the 2 cohorts may display differing levels of
statistical significance. Therefore, comparisons between co-
horts based on differing levels of significance are ill-advised.

Statistical Analysis
Categorical data were summarized overall and within

randomized groups as frequencies and percentages, while
quantitative variables were summarized by means and stan-
dard deviations, or by median with interquartile range (IQR)
as deemed appropriate. Graphical displays of function param-
eters at individual time points display estimates of means and
their confidence intervals. Treatment groups were compared
with respect to quantitative data and ordinal categorical data
(eg, categorized frequency of medication use) using Kruskal-
Wallis tests, which in the case of 2-group comparisons are
Wilcoxon rank sum tests. Comparisons with respect to nom-
inal categorical data were performed with �2 tests, or alter-
natively by Fisher exact test tests when low observed fre-
quencies suggested possible inaccuracy of the �2 test. P
values from individual statistical tests are reported, and a
level of � � 0.05 was used to define statistical significance
for individual tests.

RESULTS
A total of 364 patients were enrolled and randomized.

After excluding patients (Table 2), who were lost to follow
up, withdrew consent, were ineligible because of complica-
tions and further surgery or had local recurrence and under-
went an abdominoperineal resection, 297 patients were as-
sessed for functional outcome and QOL. All 364 patients are
included in the demographic and complications results.

The 4 randomized groups had 47 patients in the CP-1
group, 49 in the SA group, 137 in the JP group and 131 in the
CP-2 group. The consort diagram (Fig. 1) illustrates the
patient recruitment and follow-up.

Demographics
All groups were well matched for age at surgery,

gender, duration of symptoms, body mass index (BMI) and
associated comorbidities. However when we compared JP
eligible with JP ineligible patients, ineligible group had a
higher BMI (mean, 30.5 � 6.3) than the eligible (mean, 26.9 �
5.9) P � �0.001 (Wilcoxon rank sum test) (Table 1).

Twenty-seven patients (7.4%) died during the 2-year
follow-up period. Of these, 1 was a perioperative death
(0.3%) due to a massive cerebrovascular accident. Eleven

patients died because of metastatic disease. Apart from the
patients who died 45 patients were considered ineligible for
functional assessment. Eighteen of these had surgery for
complications, 4 had local recurrence and underwent an
abdominoperineal resection, 6 patients did not have their
stoma reversed for various reasons ranging from poor sphinc-
ter control to patient preference, 6 patients withdrew consent,
and 11 were lost to follow-up (Table 2).

Presenting Symptoms and Preoperative
Findings

The most common presenting symptom was rectal
bleeding in 284 of 364 (78.0%) patients followed by changes
in bowel habits in 133 (36.5%) patients. Abdominal pain and
a significant weight loss were the next common symptoms
seen in 31 (8.5%) and 29 patients (8.0%) patients. The rectal
tumor was an incidental finding at endoscopy in 46 (12.6%)
patients and on digital rectal examination in 9 (2.5%) pa-
tients. A rectal cancer causing symptoms of obstruction was
seen in 4 (1.1%) patients. The median duration of symptoms
before presentations for the entire cohort was 3 months
(IQR 1–5).

A family history of colon cancer was reported by 60 of
342 (17.5%) patients with 49 (14.1%) claiming a first degree
relative with colorectal cancer. Two hundred eighty-two of
342 (82.5%) patients reported no family history of colon
cancer.

The tumor was located anteriorly in 93 (25.5%) pa-
tients, posteriorly in 94 (25.8%) patients, 47 (12.9%) in the
right lateral quadrant, 76 (20.9%) in the left lateral quadrant
and was circumferential in 62 (17.0%) patients. The median

FIGURE 1. Consort diagram to show enrollment and ran-
domization process.
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distance of the tumor from the dentate line was 3.5 cm (IQR
2–5.5).

Two hundred eleven patients (58.0%) underwent pre-
operative radiotherapy, of which 186 received (51.1%) re-
ceived chemotherapy as well. One patient received only
chemotherapy (0.3%).

Complications
Complications were strictly defined. Anastomotic sep-

aration was recorded when diagnosed clinically or radiolog-
ically diagnosed and if it caused a delay in the closure of the
loop ileostomy. Anastomotic leak was defined radiologically
and when treated with computed tomography-guided,
transanal or open drainage. Bowel obstruction was recorded
when it delayed primary hospital discharge or warranted a
separate admission and conservative or surgical treatment
was carried out.

Overall 117 (32%) patients had complications that
ranged from wound infection to pouch failure. Table 3 sum-
marizes the complications within the various groups, and
does not show a preponderance of any particular complica-
tion in any group. Five patients with unresolved strictures had
additional surgery. Of these, 1 had a stricturoplasty and
resolved subsequently, and another had a colostomy. Two
patients had the pouch excised and had a permanent stoma.
Two patients with fistulas had resolution of their symptoms,

2 were permanently diverted, 2 underwent repair and were
subsequently healed, and 1 underwent a Soave procedure.
Pouch ischemia accounted for 5 of 11 pouch failures and all
cases were diverted. Two patients, 1 with a fistula and 1 with
an anastomotic separation who lost their pouch subsequently
underwent a lateral coloanal anastomosis. Another patient
had a Soave procedure carried out when the pouch failed.
Nine of 11 pouch failures were not salvageable. One patient
who had an SA also was diverted.

We studied associations between study variables and
complications to identify potential predictors and found that
the use of an antiadhesive agent was associated with a higher
pouch failure rate (P � 0.03), and this was not noted with
pelvic sepsis or anastomotic separation.

Functional Outcome
Two hundred ninety-seven patients were evaluated for

functional outcome.

Bowel Function
Bowel function was reported as bowel movements

(daily, day, and night), pad usage, urgency, clustering, con-
tinence scores, and usage of antidiarrheals and medication for
constipation.

All 4 groups showed a decline in the number of daily
bowel movements at 12 and 24 months when we compared

TABLE 2. Reasons for Exclusion for Functional Outcome

Ineligible Reason

J-Pouch Ineligible J-Pouch Eligible

Coloplasty (CP-1)
n � 47

Straight (SA)
n � 49

J-Pouch (JP)
n � 137

Coloplasty (CP-2)
n � 131

Death within 2 yr, n � 27 6 (12) 5 (10) 8 (7) 8 (6)

Withdrew consent, n � 6 0 (0) 0 (0) 3 (2) 3 (2)

Lost to follow-up, n � 11 1 (2) 0 (0) 7 (5) 4 (3)

Complications, n � 18 3 (6) 3 (6) 6 (4) 6 (5)

Local recurrence, n � 4 3 (6) 0 (0) 1 (0.7) 0 (0)

Stoma not closed, n � 6 2 (4) 1 (2) 2 (1) 1 (0.8)

Values inside parentheses indicate percentages.

TABLE 1. Demographics

Parameter

J-Pouch Ineligible

P*

J-Pouch Eligible

P*
Coloplasty (CP-1)

n � 47
Straight (SA)

n � 49
J-Pouch (JP)

n � 137
Coloplasty (CP-2)

n � 131

Age 59.6 � 9.12 60.2 � 12.03 0.51 60.2 � 12.6 60.7 � 10.9 0.88

Sex

Male 29 (82.9%) 36 (94.7%) 0.14 (C) 79 (68.7%) 65 (59.6%) 0.16 (F)

Female 6 (17.1%) 2 (5.3%) 36 (31.3%) 44 (40.4%)

BMI 30.4 � 7.1 31.4 � 6.2 0.48 27.5 � 6.1 26.32 � 5.56 0.21

ASA

1 2 (5.9%) 4 (11.4%) 0.38 30 (26.5%) 32 (29.9%) 0.24

2 22 (64.7%) 17 (48.6%) 49 (43.4%) 49 (45.8%)

3 10 (29.4%) 14 (40.0%) 30 (26.5%) 26 (24.3%)

4 0 (0%) 0 (0%) 4 (3.5%) 0 (0%)

*Age, BMI, and ASA by Wilcoxon rank sum test; sex by Fisher exact test (F) or �2 test (C).
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their function to baseline (Fig. 2). However, for the total
number of daily bowel movements (Table 4), the JP group
had a fewer than CP-2 at 4 months (P � 0.03), 12 months
(P � 0.03) and at 24 months (P � 0.007). Differences were
also seen with night bowel movements and bowel movements
during the day.

Urgency, reported as “rush to open bowels” (Table 4),
was not significantly different between the 4 groups although
at 24 months the SA group was lower than the CP-1 group
(79% vs. 96%, P � 0.06). Clustering (Table 4) at 12 and 24
months was more often seen in the CP-2 group than the JP
group at 12 (P � 0.01) and 24 (P � 0.03) months, but was not
significantly different in the SA and CP-1 group at any time
point. At 24 months fewer patients in the JP group used pads
(P � 0.01) while the SA and CP-1 groups were not signifi-
cantly different (Table 4). The CP-1 and SA groups showed
a trend to difference in pad usage at 4 months (56% vs. 73%,
P � 0.17) similar in magnitude to the difference between
CP-2 and JP groups (54% vs. 70%, P � 0.02). The statistical
significance for the latter comparison, while not for the
former, could be a matter of difference in sample sizes.

The use of antidiarrheals (Table 4) in any group any
time point was not significantly different as was the use of
medication for constipation. The FISI recorded at the various
time points (Fig. 3) showed significantly lower scores in the
JP group at 4 (P � 0.001) and 24 (P � 0.04) months
indicating higher continence than the CP-2 group (Table 4).

Sexual Function
Sexual function in the men is reported as a total score

of 5 questions each of which was scored from 0 to 5, for a
total that ranged between 0 and 25. Higher scores reflected a
better sexual function. Male sexual function declined from
baseline and was the same across all 4 groups with low scores
at 24 months. Change from preoperative scores was not
different between the groups.

Female sexual function was assessed if the patient
answered yes to the question that asked if they were sexually
active. Female sexual function was the same between SA and
CP-1 groups. However when the JP and CP-2 groups were
compared at 12 (P � 0.04) and 24 (P � 0.01), months more
women in the CP-2 group were sexually active.

Quality of Life
QOL was evaluated by measuring the Physical (PCS)

and Mental component (MCS) scales from the SF-36 ques-
tionnaire. Although the scores of PCS and MCS did not attain
any significance between the groups at any given time that
they were evaluated, the CP-1 group had a higher MCS score
than the SA group at 24 months. No difference was also noted
when we compared the change in the scores from the preop-
erative values to 24 months (Table 5).

DISCUSSION
The purpose of constructing a colonic pouch is to

reduce frequency and urgency of stool. This has been attrib-
uted to the reservoir capability of the pouch. Continence is
maintained by the reflexes of the anal sphincter complex that
are intact after a low anterior resection.26 Despite this there
occurs a dysfunction of evacuation described as the “anterior
resection syndrome”27 Hence, the quest for an ideal reservoir
to replace the rectum is ongoing. Most prospective trials have
compared the JP with the coloplasty pouch21,28,29 or the JP

FIGURE 2. Graphic representation of total daily bowel move-
ments of all 4 groups over 24 months. Mean and 95% CI at
each time point.

TABLE 3. Intergroup Comparison of Complications

Complication

J-Pouch Ineligible

P

J-Pouch Eligible

P
Coloplasty (CP-1)

n � 47
Straight (SA)

n � 49
J-Pouch (JP)

n � 137
Coloplasty (CP-2)

n � 131

Stricture, n � 23 6 (12.8%) 5 (10.2%) 0.69 (C) 7 (5.1%) 5 (3.8%) 0.61 (C)

Fistula, n � 7 1 (2.1%) 0 (0%) 0.49 (F) 2 (1.5%) 4 (3.1%) 0.44 (F)

Anastomotic separation, n � 19 4 (8.5%) 5 (10.2%) 1 (F) 4 (2.9%) 6 (4.6%) 0.53 (F)

Pouch failure, n �11 1 (2.1%) 2* (4.1%) 1 (F) 6 (4.4%) 4 (3.1%) 0.75 (F)

Obstruction, n � 20 3 (6.4%) 1 (2.0%) 0.36 (F) 9 (6.6%) 7 (5.3%) 0.67 (C)

Evacuation problem, n � 2 0 (0%) 1 (2.0%) 1 (F) 0 (0%) 1 (0.8%) 0.49 (F)

Wound infection, n � 11 1 (2.1%) 3 (6.1%) 0.62 (F) 4 (2.9%) 3 (2.3%) 1 (F)

*Anastomotic failure.
F indicates Fisher exact test; C, �2 test.
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with the SA,13,15,30,31 others have retrospectively assessed all
3.32 These have demonstrated the superiority of the function
of the JP over the SA and shown that the function of the JP
and coloplasty pouch were comparable. Heriot et al33 con-
cluded after their meta-analysis that the evidence suggested
that JP was functionally superior to the SA, but that more
trials were needed to make a conclusive statement about the
coloplasty. This prospective randomized trial has compared
the functional aspects of all 3 procedures after a low anterior

resection. Our study has taken note of the previous studies
which have shown the superiority of the JP over the SA, and
hence, we divided the patients into 2 major groups, those in
whom a JP is feasible and those in whom it is not. Therefore,
the randomization process did not directly compare the pa-
tients who received a JP with those who received an SA. The
patients who had a JP had better function than those who
received a coloplasty, and this was not only in the number of
bowel movements but also in the FISI and clustering. Fürst et

TABLE 4. Intergroup Comparison of Bowel Function

Parameter

J-Pouch Ineligible

P

J-Pouch Eligible

PColoplasty (CP-1) Straight (SA) J-Pouch (JP) Coloplasty (CP-2)

Total daily bowel movements

4 mo 5.5 (3.2,6.8) 6 (5, 8) 0.26* 3 (2, 5) 4 (2, 7.5) 0.03*

12 mo 4 (3, 6) 4 (2, 5) 0.28* 3 (2, 4) 3 (2, 5) 0.03*

24 mo 2.5 (2, 4) 3 (2, 4) 0.94* 2 (2, 3) 3 (2, 4) 0.007*

Bowel movements (day)

4 mo 4 (3, 5) 4 (4, 6) 0.36* 3 (2, 4) 3 (2, 5) 0.08*

12 mo 3 (3, 5) 3 (2, 4) 0.63* 2 (1, 3) 3 (2, 4) 0.02*

24 mo 2 (2, 3) 2 (1.2, 3) 0.78* 2 (1, 3)
Mean � 2.0

2 (1, 3)
Mean � 2.6

0.01*

Bowel movements (night)

4 mo 1 (0, 2) 1 (1, 4) 0.13* 0 (0, 1) 1 (0, 2) 0.03*

12 mo 1 (0, 2) 0 (0, 1) 0.55* 0 (0, 1) 1 (0, 1) 0.01*

24 mo 0 (0, 1) 1 (0, 1) 0.49* 0 (0, 1) 1 (0, 1) 0.20*

Rush to open bowels (urgency)

4 mo 19/23 (82.6%) 15/19 (78.9%) 0.99F* 58/83 (69.9%) 60/73 (82.2%) 0.08*

12 mo 28/29 (96.6%) 28/31 (90.3%) 0.61F* 66/100 (66%) 75/95 (23.5%) 0.10*

24 mo 26/27 (96.3%) 26/33 (78.8%) 0.06F* 71/102 (69.6%) 72/98 (73.5%) 0.55*

Pad usage

4 mo 15/23 (65.2%) 16/19 (84.2%) 0.29* 61/83 (73.5%) 59/73 (80.8%) 0.28*

12 mo 21/29 (72.4%) 24/31 (77.4%) 0.65* 68/100 (68%) 76/98 (77.6%) 0.13*

24 mo 15/27 (55.6%) 24/33 (72.7%) 0.17* 55/102 (53.9%) 69/98 (70.4%) 0.02*

FISI

4 mo 40.0 � 25.6 53.9 � 15.5 0.05* 39.5 � 22.8 51.0 � 15.3 0.001*

12 mo 49.3 � 20.0 46.4 � 17.2 0.32* 35.9 � 22.6 40 � 22.0 0.18*

24 mo 39.4 � 23.0 40.4 � 16.5 0.82* 31.1 � 22.1 36.8 � 22.5 0.04*

Antidiarrheal use at 24 mo

Never 31% 44% 0.17† 60% 56% 0.92†

1–4 times a month 31% 31% 22% 22%

�2 per week 11% 9% 10% 11%

1 or more times per day 27% 16% 8% 11%

Medicines taken for
constipation at 24 mo

Never 82% 69% 0.51† 80% 85% 0.37†

1–4 times a month 4% 19% 11% 6%

�2 per week 7% 3% 3% 1%

1 or more times per day 7% 9% 6% 8%

Clustering at 24 mo

Never 7% 16% 0.21† 21% 10% �0.03†

1–4 times a month 38% 37% 39% 27%

�2 per week 22% 22% 20% 24%

1 or more times per day 33% 25% 20% 39%

Categorical data summarized as frequency/n (%), and compared using �2 test, unless Fisher exact test (F).
*Quantitative data summarized as mean � SD or median (interquartile range) (unless otherwise indicated), and compared using Wilcoxon rank sum test.
†Ordinal categorical data summarized as percent, and compared using Wilcoxon rank sum test.
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al28,31 have postulated that the functional capacity of the JP is
superior not because of the reservoir capability but because of
its reduced propulsive motility. Koninger et al34 have found
that the reservoir capacity of a coloplasty pouch was compa-
rable to that of a JP and that urgency and incontinence were
more frequent in patients with a limited pelvic floor motility.
However, this was not seen in this trial. Historically, the JP
was shown to have evacuatory problems, which resolve with
a smaller pouch.12 In this series, a minority of patients in
every group took laxatives, and daily bowel movements were
significantly fewer in patients with a JP and fewer patients in
this group reported clustering. The functionally superior re-
sults of the coloplasty pouch over the SA documented by
various authors were not seen in this study, and this may have
been due to the small sample size of the 2 groups or as to the
study design, which restricted this comparison to a subgroup
of patients ineligible for a JP, with higher BMI, narrow
pelvis, and a more difficult rectal dissection.

There has been no consensus on whether the reservoir
capability of the JP confers a long-term functional advantage

with studies showing that it does10,15,35 and does not14 offer
benefit beyond 24 months. In this study, the function of the JP
did not decline over 24 months and was superior to that of the
coloplasty pouch or the SA and conclusively proves that
contrary to conventional wisdom the reservoir capability of
the JP does not decline over time.

QOL measures however show that the QOL at 24
months is similar in all 4 groups. In our patients, QOL seems
to be independent of differences in bowel function, which
may reflect the relative insensitivity of the SF-36. Perhaps a
disease-specific instrument would have been more reflective
of differences in function. There was no significance differ-
ence in complications between any of the groups, showing
that each of the surgical options is safe. The absolute com-
plications were similar to those seen in other studies.36–38

The low perioperative mortality 0.3% speaks of the caliber of
the participating surgeons and postoperative care.

CONCLUSIONS
This trial has shown that the JP is functionally superior

to the coloplasty pouch and is recommended for all patients
in whom a coloanal anastomosis is required where the pouch
is practicable. The coloplasty pouch did not produce better
function than the SA in our study, possibly because that arm
of the study was underpowered. It remains an option how-
ever, as there is some evidence suggesting improved short-
term function.

The long-term effects of the JP continue to be studied
on this cohort of patients. Other alternatives like the side to
end anastomosis, which is technically easier to perform than
the JP or coloplasty pouch should be studied in larger mul-
ticenter, randomized trials to show their short- and long-term
benefit.
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TABLE 5. Intergroup Comparison of Quality of Life

Parameter

J-Pouch Ineligible

P*

J-Pouch Eligible

P*Coloplasty (CP-1) Straight (SA) J-Pouch (JP) Coloplasty (CP-2)

SF-36 MCS

Preoperative 48.0 � 10.3 48.1 � 9.5 0.89 50.8 � 8.67 50.0 � 9.2 0.61

4 mo 48.6 � 9.2 44.4 � 10.6 0.18 51.5 � 9.2 49.6 � 9.7 0.20

12 mo 50.9 � 8.0 47.4 � 10.3 0.19 52.8 � 7.8 52.7 � 8.3 0.96

24 mo 52.1 � 8.5 47.0 � 11.6 0.09 52.4 � 8.9 53.5 � 7.8 0.47

SF-36 PCS

Preoperative 46.5 � 8.3 47.2 � 8.9 0.59 50.2 � 7.5 50.2 � 6.8 0.56

4 mo 44.5 � 9.1 42.5 � 8.9 0.41 48.6 � 7.8 47.9 � 8.1 0.71

12 mo 47.7 � 9.1 48.8 � 9.7 0.46 51.9 � 6.6 51.5 � 7.5 0.88

24 mo 49.6 � 8.7 50.1 � 8.4 0.78 52.4 � 7.2 52.3 � 6.3 0.53

*Quantitative data summarized as mean � SD, and compared using Wilcoxon rank sum test.

FIGURE 3. Graphic comparison of Fecal Incontinence Sever-
ity Index (FISI) scores over 24 months among all 4 groups.
Mean and 95% CI at each time point.
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Discussions
DR. ROBERT D. FRY (PHILADELPHIA, PENNSYLVANIA): I

must admit some disappointments in the results. I believe
that, in large part due to pioneering efforts of many of the
participants of this trial, especially Dr. Fazio, most surgeons
would agree that a colonic J-pouch provides a superior
functional result to a straight coloanal anastomosis. I had
hoped that this study would demonstrate that a coloplasty is
at least equivalent in function to a J-pouch, and Dr. Fazio’s
previous studies indicated that that should be expected. Alas,
such are the treacheries of randomized and controlled trials.
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Still, I wonder if this study completely sounds the death
knell for the coloplasty. The authors have volunteered that the
unexpectedly small size of the group that was ineligible for
the J-pouch may have been too small of a sample size, or
perhaps there were problems in this group with a higher BMI,
narrow pelvis and more difficult dissection that negated the
anticipated superiority of the coloplasty.

Fifty-eight percent of the patients received preoperative
radiation therapy; 51% also received chemotherapy. I
couldn’t tell if the effect, or lack thereof, of radiation therapy
was evaluated for this paper. Is it possible that patients that
did not receive preoperative radiation therapy had a better
functional result than those that did, and could the study be
stratified to consider the influence of neoadjuvant therapy in
these separate groups?

Along the same line, did the stage of the cancer have
any effect upon functional outcome? I would assume the
more advanced cancers were more likely to be treated with
preoperative chemoradiation, and I would further assume
that the operation in these patients would be more techni-
cally difficult. Were a significant number of patients con-
sidered ineligible for a J-pouch because of the technical
difficulties associated with advanced cancer or with neo-
adjuvant therapy?

Finally, could you comment on the anatomy of the
proximal component of the anastomosis? Did this consist of
descending colon in all patients, or did some patients have the
proximal component, be it J-pouch, coloplasty, or unaltered
bowel, comprised of the sigmoid colon? I would think there
could be expected to be a significant difference of function if
the coloplasty were performed using sigmoid colon rather
than descending colon, and I couldn’t tell from this presen-
tation if the sigmoid colon were used as a proximal compo-
nent of the anastomosis.

DR. MASSARAT ZUTSHI (CLEVELAND, OHIO): We concur
about the disappointment in the final analysis. Based on our
previous studies, we too had anticipated that the function of
the 2 colonic pouches would be the same. But data are what
they are, and even data from the individual centers showed us
the same kind of result.

Regarding the small numbers of ineligible patients for
the J-Pouch, our previous studies have shown that about
one-third of the patients who undergo surgery for lower rectal
cancers, especially males would be ineligible for the J-pouch.
And in this study we had 97 of the 364 patients, which
amounts to about 27% of the patients, who were ineligible.
Our sample size was based on the hypothesis that there would
be a difference between the function in patients undergoing a
coloplasty and a straight anastomosis.

Dr. Fry, you rightly pointed out that the body mass
index was higher in the pouch ineligible group. But that
higher BMI did not favor the straight anastomosis, as it was
high for both the straight anastomosis as well as the colo-

plasty. We also did not find adequacy of colon length to be a
problem in randomization or performing an anastomosis to
the anus.

On the question of chemoradiation, we do agree that the
chemoradiation does affect the function after a coloanal
anastomosis. However, in this study, in each group there were
between 55% and 65% of patients who underwent chemora-
diation, which would affect function almost equally in all the
groups.

Regarding the technical difficulties, we carried out the
randomization after the resection. And we addressed this
problem of randomization in every investigator meeting and
we did not find any difficulty in the randomization process.

Lastly, about what part of the colon was used for
anastomosis, the protocol did not state which part of the colon
was to be used. However, it was the stated practice of our unit
to use the descending colon routinely, and we did not record
these data for the study.

DR. FABRIZIO MICHELASSI (NEW YORK, NEW YORK): You
conclude that the J-pouch was superior to coloplasty or
straight coloanal anastomosis. And if one looks at pad usage,
a commonly used surrogate for frequent incontinence, at 24
months it is not really different among the 4 groups. Indeed,
of 297 patients, at 24 months you had 196 in whom it could
be evaluated. Of these, 151 used it, almost 75%. This seems
to me a very high percentage of patients using protective pads
at 24 months. I would like to know whether you have an
explanation for that.

Were the majority of these anastomoses handsewn
rather than stapled? How many patients received preoperative
radiation therapy versus postoperation therapy? And to a
certain extent in consideration of this study as international,
was there a difference in pad usage in the 4 different nations
that participated in this study?

A second question, I wonder whether you could give us
an idea of the percentage of dehiscence at the coloplasty site
in the pouch ineligible patients versus the pouch eligible
patients. One would surmise that patients ineligible for the
J-pouch had a left colon that reached with difficulty down to
the pelvic floor, and therefore the coloplasty performed in
these patients could be at a higher tension, could have higher
tension than the coloplasty performed in patients that were
eligible for a J-pouch.

DR. VICTOR W. FAZIO (CLEVELAND, OHIO): First of all,
the reason for doing this kind of study is because of the
known fact that the J-Pouch is superior to straight anastomo-
sis. And yet there are cases, in my personal series a third of
patients, who are J-Pouch ineligible because of a bulky
mesocolon that is brought down through the narrow aperture
of the anal sphincter mechanism, and the sometimes narrow
pelvis in particular. This is especially so for a handsewn
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anastomosis where one is doing either an intersphincteric or,
ultra low colorectal anastomosis/coloanal anastomosis.

Adequate reach is usually not the issue, at least from
the studies that we have done in our section of this particular
report as well as from what we gathered from the twice-a-
year investigator reviews in-house with the other study group
members. Rather, the difficulty with making a J-Pouch anal
anastomosis was based upon local factors of the anorectal
area and the narrowness of the pelvis rather than intestinal
length.

DR. MASSARAT ZUTSHI (CLEVELAND, OHIO): In regards to
the question of pad usage, first, at 2 years there is a general
agreement among those who use colonic reservoirs that there
is a time limit of 1 to 2 years beyond which the differences in
function between a straight anastomosis and a J pouch are
similar due to the development of a “neoreservoir” function
of the straight anastomosis. We asked the question whether
the pad usage at 24 months was for continence (necessity) or
just for the patient’s peace of mind. In this study 13% of
patients used it for necessity, 50% for peace of mind and 37%
for both. We are not sure whether pad usage at 24 months was
really related to continence and would not be a good surro-
gate for incontinence. In the study, patients from Germany
and France have a little bit higher pad usage at 4 months than
the patients in the US sites. At 24 months, the pad usage rate
in patients from the US sites was the highest, and very close
to the 4-month percentage, where as the percentages of pad
usage in patients at the European sites declined. A majority of
the anastomoses were stapled. Thirty-three percent of the
patients received a handsewn anastomosis.

Regarding the question of radiation, 58% of the patients
underwent preoperative radiation. And radiation did have an
effect on the functional outcome of all these patients. There
were less than 5 patients who received postoperative radio-
therapy.

If defining dehiscence as either anastomotic separation
or pelvic sepsis, there were 17 (9.6%) patients with dehis-
cence out of 178 coloplasty patients evaluated for complica-
tions. Among 131 pouch eligible coloplasty patients, 11
(8.4%) had dehiscence, while 6 (12.8%) of 47 pouch ineligi-
ble coloplasty patients had dehiscence. So there is a slight
trend as you hypothesized, though not statistically significant.

DR. MERRIL T. DAYTON (BUFFALO, NEW YORK): Was any
consideration given in the study design to formally assessing
sphincter function ala anorectal manometry? My concern is

that if you acknowledge the potential impact of radiation
treatment on sphincter function, if you are assessing inconti-
nence, how can you be sure it is a function of the pouch
design and not radiation weakened sphincters? And while
there may have been an equal distribution of radiation pa-
tients in all groups, because of biological variability you
cannot be sure that the effect of the radiation is evenly
distributed. So, I would be interested in your thoughts on
assessing anorectal strength in this group of patients.

DR. VICTOR W. FAZIO (CLEVELAND, OHIO): In our unit we
assess sphincter function preoperatively and postoperatively,
and measure compliance of the reservoir or nonreservoir.
However, we did not mandate that in the study groups
because many of the units just did not do this on a routine
basis. But I think that all of the units would try to assess
patients to use a sphincter-saving operation according to their
established guidelines of clinical impression of sphincter
adequacy.

With respect to the ultimate outcome, one’s impression
is that the compliance was greater in those patients who had
reservoirs and that the anal sphincter function can certainly
deteriorate as a result of the preoperative chemoradiation
therapy. But since there was parity between all groups in the
percentage of patients in whom chemoradiation was used,
this nullified that concern. However, we do recommend that
patients be assessed with anal physiology preoperatively.

DR. STANLEY M. GOLDBERG (MINNEAPOLIS, MINNESOTA):
My question is this. In your introduction, you alluded to the
end-to-side anastomosis. This is commonly referred to as the
Joel Baker anastomosis. Have you given any thought to doing
this type of anastomosis? It is a simpler anastomosis, there is
1 less suture line, and I think it gets around all the problems
related to adding a reservoir to the low anastomosis. What are
your thoughts about the Joel Baker anastomosis for recon-
struction of the rectum in this situation?

DR. VICTOR W. FAZIO (CLEVELAND, OHIO): It is quite true
that the side-to-end Baker anastomosis has experienced a
resurgence of some popularity based on 2 studies.24,25

These reports would, on the face of it, appear to be of
value. And one of them, I think, was a randomized trial with
small numbers and short follow-up. This will require a much
bigger study, probably multi-institutional, because it took a
long time to do this current study with established techniques
for performing a coloanal anastomosis.
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